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A radiation evaluation was performed on HM1-6617/883 to determine
the total dose tolerance of these parts. A brief summary of the
test results is provided below. For detailed information, refer
to Tables I through VI and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiateq
under bias (see Fiqure 1 for bias configuration), and two parts
were used as control samples. The eight radiation samples
comprised of two parts from each lot date code (LDC) procured for
ISTP Common Buy. For more information on the radiation samples
and lot date codes, refer to Table I.

The total dose radiation steps were 2.5, 6.3, 10, 15, 20, 30 and
50 krads. After 50 krads, parts were annealed at 25°C for 24 and
168 hours. The dose rate was between 0.06 - 1.0 krads/hour,
depending on the total dose level (see Table II for radiation
schedule). After each radiation exposure and annealing treatment,

All parts passed all tests on irradiation up to 2.5 krads. After
6.3 krads, two parts (SNs 4 and 5) exceeded the specification
limits for ICCSBL and ICCSBH. These parts were reading in the
range of 170 - 400 uA against the specification limit of 100 ua.
However, these parts passed all functional tests and were within
the specification limits for all other tests. The remaining six
parts passed all tests on irradiation up to 6.3 krads. At the
next irradiation step of 10 krads, all parts exceeded the
specification limits on ICCSBL and ICCSBH (readings were in the
range of 300 - 3200 uA), and two parts (SNs 4 and 5) exceeded the
specification limits on ICcop also. After 15 and 20 krads, all
parts exceeded the specification limits on ICCOP, ICCSBL and
ICCSBH, while two parts (SNs 4 and 5) showed IOZL and



IOZH failures too. However, all parts passed all functional tests
on irradiation up to 20 krads.

The first functional failures occurred after radiation exposure
to 30 krads, when SN 5§ failed one functional test. However, all
other (7) parts passed all functional tests on irradiation up to
30 krads, though showing significant degradation in DC
parameters. At 50 krads, all parts failed most of the functional
tests, as well as a number of DC and AC parametric tests. On
annealing for 24 and 168 hours, parts showed some recovery in DC
parameters, but continued to fail a number of functional and AC
parametric tests. Table IV provides the mean and standard
deviation values for each parameter after different radiation
exposures and annealing treatments. It also provides a summary of

the functional test results after each radiation and annealing
step.

The test results indicate that the parts with LDC 8821 failed
parametrically (ICCBL/H) between 2.5 to 6.3 krads, while parts
from all other LDCs (8910, 8948 and 9015) failed parametrically
between 6.3 and 10 krads. The functional failure level was
between 20 to 30 krads for LDC 8821, and between 30 - 50 krads
for the remaining LDCs.

ICCSBL/H was the most radiation sensitive parameter for this part
type. Tables V and VI show the ICCSBL and ICCSBH measurements for
each of the eight parts measured in this evaluation after 2.5,
6.3, 10 and 20 krads exposure.

Any further details about this evaluation can be obtained upon
request. If you have any questions, please call me at 731-8954.



TABLE I. Part Information

Generic Part Number: HM1-6617/883
ISTP Common Buy

Part Number: HM1-6617/883
ISTP Common Buy

Control Number: 3866
Manufacturer: Harris

Quantity Procured:

Lot Date Codes: 8821, 8910, 8948, 9015
Quantity Tested: 10

Ser%al'Numbers of* 3,8 (LDC 9015); 6,7 (LDC 8948)
Radiation Samples™: 4,5 (LDC 8821); 9,10 (LDC 8910)
Serial Numbers of

Control Samples: 1,2 (LDC 8910)

Part Function: 2k x 8 PROM

Part Technology: CMOS

Package Style: 24-Pin DIP

* Radiation testing was performed on samples from each of the
four LDCs that comprised the total population of parts procured
for ISTP Common Buy. The testing was aimed to determine if there
was a significant variation with LDC. If so, to determine in
which LDC parts showed the highest radiation tolerance. To
illustrate the variation in radiation characteristics in parts
with different LDCs, Tables V and VI show the parametric
measurements of ICCSBL and ICCSBH (the most radiation sensitive
parameters for these parts) for SNs 3, 4, 5, 6, 7, 8, 9, 10. It
appears SNs 4 and 5 (LDC 8821) showed maximum degradation.



TABLE IXI. Radiation Schedule

EVENTS DATE

1) Initial Electrical Measurements 12/21/90
2) 2.5 krads irradiation @ 125 rads/hr 12/27/90
Post 2.5 krads Electrical Measurements 12/28/90
3) 6.34 krads irradiation € 60 rads/hr 12/28/90
Post 6.34 krads Electrical Measurements 12/31/90
4) 10 krads irradiation @ 83 rads/hr 12/31/90
Post 10 krads Electrical Measurements 01/02/91
5) 15 krads irradiation @ 250 rads/hr B 01/02/91
Post 15 krads Electrical Measurements 01/03/91
8) 20 krads irradiation @ 250 rads/hr 01/03/91
Post 20 krads Electrical Measurements 01/04/91
9) 30 krads irradiation @ 147 rads/hr 01/04/91
Post 30 krads Electrical Measurements 01/07/91
10) 50 krads irradiation @ 1 krad/hr 01/07/91
Post 50 krads Electrical Measurements 01/08/91
11)24 hrs annealing

Post 24 hr Electrical Measurements 01/09/91
12) 168 hrs annealing

Post 168 hr Electrical Measurements 01/15/91
Notes:

1) All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFcC.

2) All electrical measurements were performed off-site at 25°cC.

3) Annealing performed at 25°C under bias.



TABLE IIT. Electrical Characteristics of HM1-6617/883

Functional Testing*

FARAMETER VCC VIL VIH CONDITIONS PINS LIMITS

SE=s==<===s== === === === SSmSD=m===== ==== s===s===

FUNCT. #1 4.5V 0.8V 2.5V FREQ=1.0MHz, ALL I/O0 VOL{1.5V , VOH>1.5V
FUNCT. #2 5.0V 0.8V 3.0V FREQ=1.0MHz, ALL I/0 VOL(1.5V , VOH>1l.5V
FUNCT. #3 5.5V 0.8V 3.5V FREQ=1.0MHz, ALL I/0 VOL<1.5V , VOH>1.5V
FUNCT. #4 4.5V 0.0V 3.0V FREQ=7.4MHz, ALL I1/0 VOL<1.5V , VOH>1.5V
FUNCT. #5 5.5V 0.0V 3.0V FREQ=7.4MHz, ALL I/0 VOL<1.5V , VOH>1.5V

*

A%l parts came from the manufacturer with all (16kbits) at
logical zero. The functional tests consisted of.reading all bits
at different values of VCC at 1MHz and 7.4MHz.

DC Parametric Tests

LIMITS DELTAS (25C)
PARAM VCC VIL VIH CONDITIONS PINS (25C,-55C,125C) ABSOLUTE PERCENTAGE
VOL 4.5V 0.0V 4.5V LOAD=4.8MA OUTS > 0.0V, 0.4V +-40MV +-10%
ITH 5.5V 0.0V 5.5V TESTV=5.5V INS >-0NA {1ua +-100NA +-10%

!
I1IL 5.5V 0.0V 5.5V TESTV=0.0V INS >-1UA , <(ONA +-100NA +-10%
.I0ZH 5.5V 0.0V 5.5V TESTV=5.5V OQUTS »>-1UA ,
I0ZL 5.5V 0.0V 5.5V TESTV=0.0V OUTS >-1UA , <(1UA +-10%
ICCSBL 5.5V 0.0V 5.5V TESTV=0.0V VCC > o0MA , <(100UA +-10%
ICCSEBH 5.5V 0.0V 5.5V TESTV=5.5V VCC > OMA , <100UA +-103%
r

ICCOP 5.5V 0.0V 5.5V FREQ =1MHZ VCC > OMA ¢{20MA +-10%



AC Parametric

PARAMETER VCC VIL

-~ VIH &
-- TAVEL
-- TELAX

—-- TELEH

(3)

TGHQZ 4.5V 0.0V
TEHQZ 4.5V 0.0V
CGLOX 4.5V 0.0V
TELOX = 4.5V 0.0V

SHOZ 5.5V 0.0V
TEHQZ 5.5V 0.0V
| TGLOX 5.5V 0.0V
TELQX 5.5V 0.0V

TESTS PERFORMED

VIL.
(A LE)
(A TE)

TESTS PERFORMED

E_ Low

15ns before
20ns after
within FUNCTIONAL #4 & #5 :

TABLE IIXI.

CONDITIONS

3.0V VREF = 1.5V,
VCOMF= 1.0V,

IOH =-10MA,

ICL =+10MA

3.0V VREF = 1.5V,
VCOMP= 1.0V,

IOH =-10MA,

IOL =+10MA

3.0V VREF = 1.5V,
VCOoMP= 1.0V,

IOH =-10MA,

"I0L =+10MA

.0V VREF = 1.5V,
VCOoMP= 1.0V,

JOH =-10MA,

I0L =+10MA

.0V VREF = 1.5V,
VCOMP= 1.0V,

I0OH =-10MA,

IOL =+10MA

3.0V VREF = 1.5V,
VCOMP= 1.0V,

IOH =-10MA,

IOL =+10MA

3.0V VREF = 1.5V,
VCOMF= 1.0V,

IOH =-10MAa,

IOL =+10MA

3.0V VREF = 1.5V,
VCOMP= 1.0V,

IOH =-10MA,

IOL- =+10MA

(continued)

PINS

/G o> 0

/E => Q

/G -> 0
"J/E -> 0

/G => 0

/E -2 Q

/G =-> 0

/E -> Q

>ONS

>5N5

>5NS

>ONS

>ONS

>8NS

>BNS

SPECIAL COMMENTS AND EXCEPTIONS

width 95ns.

E_ High width 40ns.

135nS E_ Repetition Cycle.

(E_ TE).
(E_ TE).

(A LE) 15ns before (E_ TE).

(A TE) 20ns after
PERFORMED because of unprogrammed DUT

-= VOH , TAVQUV , TELQV , TGLQV.

-6

(E_ TE).

within FUNCTIONAL #1,#2 & #3

- LIMITS ( 25C,-55C,125C )

(1US (MAX. TEST

CYCLE )
<1US (MAX. TEST
CYCLE )
{40N3
{45NS

<1US (MAX. TEST
CYCLE )

<10s (MAX. TEST
CYCLE )
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Table V. ICCSBL vs. Total Dose

*

LDC, SN
Total 8821 9015 8948 8910
Dose #4 #5 #3 #8 #6 #7 #9 #10
2.5k 0 0 0 0 0 0 0 0
6.3k 0.2 | 0.3 0 0 0.02 0 0.02] 0.1
10k 2.1 13.1/0.3]0.4]0.8/]0.7 0.7 1.4
20k 15 15 9.9 (11.1 15 12.8114.6 15
* All measuremnets in mA.
Table VI. ICCSBH vs. Total Dose + - -
LDC, SN
Total 8821 9015 8948 8910
Dose #4 #5 #3 #8 #6 #7 #9 #10
2.5k 0 0 0 0 0 0 0 0
6.3k 0.2 0.4 0 0 0.02 0 0.03] 0.1
10k 2.4 3.5 0.3 0.5 0.9 0.8 0.9 1.6
20k 15 15 10.3 {10 15 12.3114.1 15

* All measuremnets in mA.




Figure 1. Radiation Bias Circuit for HM1-6617/883
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Notes:

1. A1l resistors 2 K&, 1/4% 10%

5. V 5%

2. YCC
. ov

GND

3. All power supplies must be at zoro.volts whe
n the board
are inserted into the ovens. After insertion, apply‘VCC3
£irst, then activate the vccrz2. power 3upbl’- .

4:- TA: 25‘0



ADVISORY ON THE USE OF THIS DOCUMENT

courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditioned upon, and is subject to, the following understandings
and limitations:

(a) The information was developed for general guidance only and is
subject to change at any time;

(b) The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

{c) GSFC does not warrant the accuracy of the information‘when applied or
used under other than unique GSFC laboratory conditions;

(d) The information should not be construed as a representation of
product performance by either GSFC or the manufacturer;

(e) Neither the United States government nor any person acting on behalf

the application or use of the information.



